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PEATH3AIHA SJIEKTPO/ABHTATE/IAIMH KOHCTPYHUPYEMBIX OIITUMAJ/IBHBIX
VIIPABJIEHUH JIBHKEHHEM OBBEKTOB

boxonckuii A.1., Maiicmpuwun M.M.

IMPLEMENTATION OF CONSTRUCTED OPTIMAL MOTION CONTROLS BY ELECTRIC
MOTORS

Bokhonsky A.l., Maystrishin M.M.

Annomayus. Hccneoosanvt mooenu ONMUMANLHO20 YHPAGNEHUS NEPEHOCHbIX NOCYNAMENbHbIX U
8PAWAMENbHBIX 0BUINCEHUL 0OBLEKMOE C UCNONb308AHUEM 0gUcameneli NOCMOSHHO20 U NepemMeHHo2o moxa. /s
ynpasienusi (NepeHOCHO20 YCKOPEeHUst) NPUHAMbL PEEEPCUOHHO KOHCIMpPYUpyemble YNPAasieHus, NOYYeHHble Ha
OCHOBAHUY peuleHusi NOJHOU 00pamuol 3a0adu  Gapuayuonno2o ucyucienus. Obpaweno enumanue Ha
HeobX00UMOCMb CMPO20U IKCNEPUMEHMANLHOU NPOGEPKU CHUIICEHUSI IHEP2OeMKOCU 8 ClyYae NpUMeHeHus
0060CHOBANHBIX MUNOE NEPEHOCHBIX YNPAGAEHUL (TUHETHBIX TUOO Y2ll08bIX YCKOPEHUTL).

Annotation. Models of optimal control of portable translational and rotational movement of objects
using direct and alternating current motors have been studied. For control (transferable acceleration), reverse-
constructed controls are adopted, obtained on the basis of solving the complete inverse problem of the calculus
of variations. Attention is drawn to the need for strict experimental verification of the reduction in energy
intensity in the case of using reasonable types of portable controls (linear or angular accelerations).

Knrwouesvie cnosa. Pegepcuonnoe KoHcmpyupoganue YRpasieHull, IHep20emMKOCmy YNpagieHuil,
npakmuueckas peanusayus, npumeHeHue d1eKmpoosuzamenci.

Keywords. Reversible control design, control energy intensity, practical implementation, application of
electric motors.

boxonckuii Anexcandp Heanosuu, 0-p. mexn. nayk, npog., npogeccop, bohon.alex@mail.ru, Poccus,
Cesacmonons, ®I'AOY BO «Cesacmononbckuil 20Cy0apCmeenHblil YHUSepCUumenm»

Maiicmpuwun ~ Muxaun — Muxaiinosuu, Kawo. mexH. HAyK, 00y., OupeKmop  Koiieoxcd,
mihail. maystrishin@gmail.com, Poccus, Ceeacmononv, @®I'AOY BO «Cesacmononvckuil 20cyoapcmeeHuvill
VHUBepcumemy

Bokhonsky  Alexander Ivanovich, doctor of technical sciences, professor, professor,
bohon.alex@mail.ru, Russia, Sevastopol, Sevastopol State University

Maystrishin Mikhail Mikhaylovich, candidate of technical sciences, associate professor, college
director, mihail.maystrishin@gmail.com, Russia, Sevastopol, Sevastopol State University
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CTPYKTYPA HH®OPMAIIHOHHO-YIIPABJIAIOIEH CHCTEMBI ITPOLIECCOM
CEJIEKTHBHOH CBOPKH

Qununosuy O.B.

STRUCTURE OF INFORMATION AND CONTROL SYSTEM FOR SELECTIVE ASSEMBLY
PROCESS

Filipovich O.V.

Annomayus. Paccmampusaemes npoyecc 00HONApaAMEmpuiecKkoll CeleKmuHol MHO2021eMeHMHOU
coopru. Ilpugedena cmpykmypa mexHONOSUYECKO20 npoyecca 6 6ude MHOSOMEPHOU  CUCmeMbl ¢
nOC1e008AMENBHO PACNONONCEHHbIMY  dmanamu. Tlokazano, umo 01 0OCMUdCEHUs 3A0AHHOU MOYHOCHU
BbIXOOHO20 napamempa usoenus HeoOX00UMO YUUMbIGAMb 63AUMOCEA3b IMAN08, A KOMIIEKCHOe YNpAGieHue
MEXHONO2UHECKUM — NPOYECCOM  OCYWecmelsams — uH@opmayuonHo-ynpasiarowei  cucmemoti  (MYC).
Paspabomanvr cmpyxmypnsie cxemor 1Y C omoenvHol eOUHUYbl OCHOBHO20 MEXHOI02UYECK020 000pY008aAH s,
NPUMEHAEMO20 NPU U320MOBNEHUU INEMEHIN0s, a maKice cOopouHo2o npoyecca 6 yeaom. llpusedeno onucanue
DYHKYUOHATLHO20 HAZHAYEHUS KAXHCA020 U3 OIOKO8 CUCTHEMbL U ee XAPAKMEPUCUK.

Annotation. The process of single-parameter selective multi-element assembly is considered. The
structure of the technological process in the form of a multidimensional system with sequentially arranged
stages is given. It is shown that in order to achieve a given accuracy of the output parameter of the product it is
necessary to take into account the interrelation of the stages, and the complex control of the technological
process is carried out by the information and control system (ICS). Structural schemes of the ICS of a separate
unit of the main technological equipment used in the manufacture of elements, as well as the assembly process
as a whole are developed. The functional purpose of each of the system's units and its characteristics are
described.

Knrouesvte cnosa. Cenexmugnas cOOpra, UHGOPMAYUOHHO-YAPABIAIOWAS CUCeEMA, CIPYKIYDA.
Keywords. Selective assembly, information and control system, structure.

Qununosuy Onez Buxmoposuu, Kano. mexH. Hayk, o0oy., Odoyenm, ophisl@yandex.ru, Poccus,
Cesacmononv, PI'AOY BO «Cegacmononvbckuti 20Cy0apCmeeHHblil YHUGEPCUMem »

Filipovich Oleg Viktorovich, Candidate of Technical Sciences, Docent, Associate Professor at the
Department of Instrumentation and Transport, ophisl@yandex.ru, Russia, Sevastopol State University
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HCITOIB30BAHHE OPTOTOHAJIBHBIX ITOCTEJOBATEIBHOCTEH JUIA OBECIIEYEHHUA
BE30OITACHOCTH OBMEHOM JIAHHBIX MEK/TY MOPCKUMH POBOTOTEXHUHYECKHUMH
KOMIUIEKCAMH 110 ONTHYECKOMY KAHAIY CBA3H

Kpamapwv O.A., Qumun M.D., Tuxonog I".O.

USE OF ORTHOGONAL SEQUENCES TO ENSURE SECURE DATA TRANSMISSION OVER OPTICAL
COMMUNICATION CHANNEL

Kramar O.A., Dimin M.E., Tikhonov G.O.

Annomayus. B nacmosiwyee epems 01 ucciedosanusi u oceoenuss Muposozo okeana ucnoib3yiom
HO0800HbIE POOOMOMEXHUYECKUE KOMNILEKChl, HANPUMED, OCMOMPOBO20 KIACCA OCHAWEHHbIE ONMUYECKUMU
nepeoamyukam U NPUEMHUKAMU OISl 8bICOKOCKOPOCMHO20 0OMeHa OaHHbIMU Ha Heboavbuue paccmosinus. B
Xo0e bINONIHEeHUsE NOOBOOHBIX onepayuil 6 OOPMOGOU NAMAMU NOOBOOHO20 ANNAPAMA MOdICem OblMb CKONJIEH
00160l 0O0BbEM NONE3HOU UHPOPMAYUU, KOMOPAL MOXHcem ObiMb DbICMPO nepedana 6ecnposoOHbIM Nymém be3
HEeNnoCpeoCmeeHH020 U3bAMuUsl PUUYECKO20 HOCUMENsT OAHHbIX, YMO nogvlulaem o0Owylo 3¢dexmusnocms
8bINONIHEHUsT Onepayuu. Buecme ¢ mem, oannvle 6 npoyecce nepedadu Mo2ym Ovlmb nepexeayervl CHOPOHHUM
YCMPOUCMEOM, HE UMEIOWUM OMHOWEeHUs K Muccuu. [{nsa ycmpaneHusi nOO0OHbIX PUCKO8, Npeonacaemcs
wugposanue uHGoOpMayUU € NOMOWBIO OPMOSOHAILHBIX NOCIE008AMENbHOCHE OanHblX. Bvinoaneno
MoOenupoganue aiopumma wudposanuss yu@dposozo naxkema uHgopmayuu, nepeoasaemoi OnmuyecKum
MEMOOOM, a MAKICe UCCIEA06AHbL XAPAKMEPUCTUKU KAYECEA NEPEOdy.

Abstract. Today, underwater robotic systems, such as inspection-class robotic systems equipped with
optical transmitters and receivers for high-speed data exchange over short distances, are used to explore and
develop the world's oceans. During underwater operations, a large amount of useful information can be
accumulated in the onboard memory of the underwater vehicle. This information can be rapidly transferred
wirelessly without directly removing the physical storage medium, thus increasing the overall efficiency of the
operation. However, the data during transmission may be intercepted by a third-party device unrelated to the
mission. To eliminate such risks, information encryption using orthogonal data sequences is proposed. In this
paper, the algorithm for encrypting a digital packet of information transmitted by optical method is modelled
and the characteristics of transmission quality are investigated.

Knrwueevte cnosa. Onmuueckuii  KaHan — c643U,  NPOEKMUPOBAHUE,  OPMOLOHAIbHbIE — KOOb,
unpopmayuonnas 6€30nacHocmo.

Keywords. Optical communication channel, design, orthogonal codes, information security.

Kpamape Onez Anexcanopoeuu, nayumwiii compyonuk, rolets@yandex.ru, Poccus, Cesacmonon,
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Kramar Oleg Alexandrovich, research officer, rolets@yandex.ru, Russia, Sevastopol, Sevastopol State
University

Dimin Maksim Eduardovich, research laboratory technician, dimin.maksim@gmail.com, Russia,
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CTOXACTHYECKAA MOJIEJ/Ib OLHEHKH HAJEXHOCTH J3JIEKTPOABHTATE/IA C YYETOM
AUATHOCTHKH H3HOCA IHIOJUHIHIITHUKOB

Mup3zoanu H.IO., 3amopénoe M.B., 3amopénos U.M.

STOCHASTIC MODEL FOR EVALUATING THE RELIABILITY OF AN ELECTRIC MOTOR,
TAKING INTO ACCOUNT THE DIAGNOSIS OF BEARING WEAR

Mirzoyan N.Y., Zamoryonov M.V., Zamoryonov |.M.

Annomayus. B cmamve cmpoumcsa aHAIUmMu4eckdas Mooenb OYeHKU HAOEHCHOCMU NPOMBIUAEHHO20
NeKMpoosu2amens ¢ y4emom OUAZHOCMUKU UZHOCA NOOWUNHUKos. [Ipu nocmpoenuu mooenu ucnoub3yemcs
annapam noayMAapKOBCKUX NPOYecco8 U, paspabomanHbli asmopamu, memoo mpaekmopui. B kauecmee
OCHOBHO20 — pe3yIbmama  MOOeIUupo8anus 8blopano  epems  6GesomkaznHou pabomvl  cucmemsl. [na
HOOMEEPIAHCOCHUS NPABUNLHOCIU NOCMPOEHUSL MOOENU NPOBOOUMCA CPAGHEHUS MAMEMAMULECKO20 OHCUOAHUS
8peMeHU npebblBanus. cucmembvl 8 NOOMHOICECHBE PAOOMOCHOCOOHBIX COCMOSHUN CO CPEOHUM CIMAYUOHAPHBIM
spemeneMm npeduleanus NOIYMAPKOBCKO20 Npoyecca 8 NOOMHOICECEe COCMOAHUIL.

Abstract. The article builds an analytical model for assessing the reliability of an industrial electric
motor, taking into account the diagnosis of bearing wear. When constructing the model, the apparatus of semi-
Markov processes and the trajectory method developed by the authors are used. The system uptime is selected as
the main result of the simulation. To confirm the correctness of the model construction, the mathematical
expectation of the system's residence time in a subset of functional states is compared with the average
stationary residence time of a semi-Markov process in a subset of states.

Knroueswie cnosa. Ilonymapkosckas — Mmooenb,  31eKmMpoogueamend,  OUACHOCMUKA, — 6e30MKA3HAA
paboma, Memoo mpaeKmopuil.

Keywords. Semi-Markov model, electric motor, diagnostics, trouble-free operation, trajectory method.

Mup3zosn Hamanust FOpvesna, accucmenm, nataly2997@mail.ru, Poccus, Cesacmonons, @®I'A0Y BO
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MACHITABHBIE 5®®EKTHI IIPH MO/JE/INPOBAHHUH HEPABHOBECHBIX IIPOLIECCOB
Moucees J[.B., Cespiokos U.T., Unvun B.B., Kosnos B.B.
LARGE-SCALE EFFECTS IN MODELING NONEQUILIBRIUM PROCESSES
Moiseev D.V., Sevryukov I.T., llyin V.V., Kozlov V.V.

Annomauusn. B cmamve paccmampusaemcsi npobrema MOOeIUPOSAHUS  CLONCHBIX NPOYECCO8,
PA3BUBAIOWUXCSL 6 MBEPOLIX MeNax Hpu VYOAPHOM HASPYICEHUU, NPOYeccos oepopmayuu u paspyulenus
YUTUHOPUUECKUX 00beKkmos, npobiema umeem @QYHOAMEHMAIbHOE 3HAYEHUe, MAK KAK NPOCMPAHCMEEHHbLE
macumabbl MHO2UX SAGLEHU U NPOYecco8, NPeocmasisiouux UHMepPec, HeConoCmaguMbl ¢ MAcCumabdamu
MEXHUYECKU 803MOIICHBIX 1AOOPAMOPHBIX UCCIe008aANHUL. AHAIUZUPYIOMCs Kpumepuu no0odust u 0COOEeHHOCmU
KUHeMUKU MacumaOHbiX (pa308bix nepexooos.

Annotation. The article considers the problem of modeling complex processes developing in solids
under shock loading, deformation and destruction of cylindrical objects, which is of fundamental importance,
since the spatial scales of many phenomena and processes of interest are incomparable with the scales of
technically possible laboratory studies. Similarity criteria and features of the kinetics of large-scale phase
transitions are analyzed.

Kniouesvie cnoea. ®asosvie nepexoovli, O0emoHayusi, 63pPvbl6HOE paspyuleHue, Kpumepuu noooous,
OUCCURAMUBHASL CMPYKMYDA.

Keywords. Phase transitions, detonation, explosive destruction, similarity criteria, dissipative structure.

Moucees Jmumpuii Braoumuposuy, 0-p. mexu. Hayk, npod., 3ae. kageopoii, dvmoiseev@mail.sevsu.ru,
Poccus, Cesacmononn, ®I'A0Y BO «Cesacmononvckuti 20cy0apCmeeHublll YHUBEPCUNET »

Cegproros Heope Tuxonoguu, O-p. mexH. HAYK, Npogh., cmapwiuii HAYUHbIL COMPYOHUK,
agshokin@mail.sevsu.ru, Poccus, barawuxa, @®IKBOY BO «Boennas akademuss PaxemHuvix 601cK
cmpamezuiecko2o Hasnavenus umenu Ilempa Benuxozo»

Hnovun Baoum Braoumuposuu, 0-p. mexu. Hayk, npogeccop, Poccus, Ilepmbv, PI'AOY BO «Ilepmckuii
20CYOapCmeeH bl HAYUOHATBHBLIL UCCTe008AMENbCKULL VHUBEPCUNEN»

Kosznos Bsauecnas Braoumuposuu, 0-p. mexu. mayk, npog., npogeccop, wkozlov@mail.ru, Poccus,
Cesacmononw, Yepromopckoe svicuiee 6oenno-nopckoe yuunuue umenu I1.C. Haxumosa

Moiseev Dmitry Vladimirovich, doctor of technical sciences, professor, head of department,
dvmoiseev@mail.sevsu.ru, Russia, Sevastopol, Sevastopol State University

Sevryukov Igor Tikhonovich, doctor of technical sciences, professor, senior researcher,
agshokin@mail.sevsu.ru, Russia, Balashikha, The Military Academy of Strategic Rocket Troops after Peter the
Great

Ilyin Vadim Vladimirovich, doctor of technical sciences, professor, Russia, Perm, Perm State University

Kozlov Vyacheslav Vladimirovich, doctor of technical sciences, professor, professor, vwkozlov@mail.ru,
Russia, Sevastopol, Black Sea Higher Naval School named after P.S. Nakhimov



34AMEHA KOCOCHMMETPHYHHOH ®YHKI[HH YIIPABJIEHHA SKBHBAJTEHTHOH
AHAJTHTHYECKOH

boxonckuii A.1., Bapmunckas HHU., Maiicmpuwun M.M.

REPLACING THE OBLIQUE-SYMMETRICAL CONTROL FUNCTION WITH AN EQUIVALENT
ANALYTICAL

Bokhonsky A.l., Varminskaya N.I., Maystrishin M.M.

Annomayus. C yenvio ynpowjenus HNpaKmMuueckou peanusayuil peeepcuoHHO KOHCMPYUPYEeMO20
ONMUMANLHO20 YNPAasLeHus (NePeHOCHO20 YCKOPEHUs) NPEON0NCeHA IKEUBALEHIMHASL NO IHEPLOEMKOCIU 3aMEHA
opyeou auanumuueckou @yuxyueil. Hcnoavsosanvl naubonee npocmule YCIOGUS: PAGEHCMEO CKOpOCmel
cepedune unmepeana OBUNCEHUsI 00beKMa U PAGEHCMBO NepemeujeHus K KOHYY ONMUMANbHO20 OBUIICEHUSL.
Takasa 3amena 00HO20 MUna ynpaseienusi Opyeumu odecnewum OOCMUdICeHUe Yeau OBUNCEHUS C COXpanenuem
npesicHeli SHep20eMKOCMU.

Annotation. In order to simplify the practical implementation of the reversible design of optimal control
(transferable acceleration), an energy-intensive replacement with another analytical function is proposed. Using
the simplest conditions: equality of speeds in the middle of the interval of movement of the object and equality of
movement towards the end of the optimal movement. This replacement of one type of control with others
provides the goals of movement.

Knrwoueswvie cnosa. Kococummempuunoe ynpasienue (ycKopeuue), 3IHep20eMKOCMb YAPAGIEHUs,
9KBUBANIEHMHAS 3AMeHA YNPABTeHUs, 00CUdCe e Yeau 08UNCEHUs, MEeHOEHYUs CHUMCEHUs IHEPSOEMKOCTL.

Keywords. Skew-symmetric control (acceleration), energy intensity of control, equivalent replacement
of control, achieving the goal of movement, tendency to reduce energy intensity.
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IIPOEKTHPOBAHHUE IIO/BOJHOI'O POBOTH3UPOBAHHOI' O KOMIIVIEKCA C
HCHOJIB3OBAHUEM MOJE/TIBHO-OPUEHTHPOBAHHOI'O I101X0/JA

Kpamapwv B.A., Epmakoe U.A.

DESIGNING AN UNDERWATER ROBOTIC COMPLEX USING A MODEL-ORIENTED
APPROACH

Kramar V.A., Ermakov |.A.

Annomayus. [100600nbie pobOMUZUPOBANHBIE KOMNICKCHL AGIAOMCSA HAuboIee NepCnekmueHblMu OJis
peuleHusi 3a0au CKAHUPOBAHUsL OHA U NOUCKA NOO0BOOHBIX 00bekmos. OOHOU u3 npooiem NPUMEHeHUs MaKUX
KOMNLEKCO8 ABNACMCS GbICOKULL NPOYEHM UX Homepb. DMmo APOUcxooum 86udy moz20, Ymo ¢ KOMNICKCOM 8
npoyecce GbINOJHEHUsT MUCCUU HeM NPAKMUYECKU HUKAKOU C6:3U, d €20 NoeedeHue He 6ce20d NpedcKkazyemo.
Ymobvl noevicums NpedcKasyemMocms noedeHusi KOMWICKCA NpuU  GbINOJHEHUU MUCCUU 8 npoyecce
APOEKMUpOSarus ciredyem npubecams K €20 MAMEMAMUYECKOMY MOOCIUPOSAHUI), VUUMbIGAS Cpedy U
sHympenn1oio annapamypy yempoticmea. Haubonee pazsumoim memooom npoexkmuposanus ¢ UCHOIb308aHUEM
MAmemMamuyeckoi Mooenu A6NAemcs: MOOEIbHO-0PUCHMUPOSAHHOe NPOCKMUPOSAHUe, MAaK KAk Mooelb 8
0anHOM ROOX00e AGNACMC OCHOBHOU CywHOCmbIo. B damnoii cmamve paccmompen npoyecc mooenvHo-
OPUEHMUPOBAHHO20 NPOCKMUPOBAHUST MOPCKO20 POBOMUZUPOBAHHO20 KOMNIEKCd, NPEeOHASHAYEHH020 OJis
BBINONHEHUS. MUCCUU KAPMOZPADUPOBAHUS U ROUCKA 00BEKMA HA MOPCKOM OHe.

Annotation. Underwater robotic complexes are the most promising for tasks involving seabed scanning
and underwater object search. The most commonly used systems for these tasks are autonomous unmanned
underwater vehicles (AUVs). One of the major issues with the deployment of such vehicles is their high loss rate.
This occurs because there is virtually no communication with the vehicle during mission execution, and their
behavior is not always predictable. To improve system predictability during missions, mathematical modeling of
the vehicles should be employed during the design process, taking into account both the environment and the
internal equipment of the device. The most advanced design method using mathematical modeling is model-
oriented design, as the model in this approach is the primary entity. This paper examines the process of model-
based design for an autonomous unmanned underwater vehicle aimed at performing seabed mapping and object
search missions. The design process utilizes tools such as Simulink, MATLAB, and CAD software.

Kniouesvte cnosa. [100600mnblii pobomusupo8anHblil. KOMNIEKC, NPOEKMUPOSAHUE, MAMEMAMUYECKAS]
MOoOenb, asmoHOMHbIE NOOBOOHbIE ANNAPATHYL.

Keywords. Underwater robotic complexes, underwater vehicle design, model-oriented design,
autonomous underwater vehicle.
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IIOCTPOEHHUE KAPTHI 110 JAHHBIM C I'H/IPOJIOKATOPA BOKOBOI'O OB30PA MOPCKOI'O
POEOTH3HPOBAHHOI'O KOMIIVIEKCA

Tokapes /I A., Kyopsawoe A.B., Bacunves /.M., Tuxonos I'".O.

CONSTRUCTING A MAP BASED ON DATA FROM A SIDE-SCAN SONAR OF A MARINE
ROBOTIC COMPLEX

Tokarev D.A., Kudryashov A.V., Vasiliev D.M., Tihonov G.O.

Annomayus. B cmamve onucwligaemcsi mMemoooao2uss. NOCMPOeHUs. Kapmvl OHA NO OAHHbIM C
eudponokamopa 60xk08020 0630pa. Onucanbl U NPOAHATUIUPOBAHBL NPEUMYUECEA U  HeOOCHmAmKU
Cywecmeyrowux Memooos 06pabomku OaHHuIX ¢ eudponokamopa 6okogozo obzopa (I'BO). Ocnosnoe enumarnue
COCPeOOmMOYeHo Ha paspabomre NPOPAMMHOZ0 obecneyenusi u areopummos. Ilpueedén npumep npumenenus
pasHosuonocmu anreopumma “Slam” ons pewenus nocmaenennoii 3aoauu. IIpedocmasnenvi pesynomamoi,
noxyyeHHble nYymém obpabomku mecmoguix Oanuvlx. Onucawmvili 6 cmamve nooxod obradaem Oorvuiell
2UOKOCMbIO U 8000001 NPU NAAHUPOBAHUL MAPUPYMA CKAHUPOBAHUS. NPU NOMOWU 2UOPOSIOKAMOPA OOKOBO20
0630pa. Tlpueedénnviii memoo modcem OblmMb UCNONb306AH OISl PeUleHUst PAO0A HAYYHBIX U AOMUHUCTPAMUGHBIX
3a0ay. [lonyuennvle pezyrbmamsl ObliU UCNOAL30BAHBL OISl NOCHPOEHUsL Kapmbl OHA NOBEPX CYWecmayloujell
kapmul. [ paspabomxu ucnoivsosarn Python. Tecmoevlie Oannvle nomyuenvt npu HOMOWU MOPCKO2O
pobomusuposanrnozo komnaexkca MMT-300.

Annotation. The article describes the methodology for constructing a bottom map based on side-scan
sonar data. The advantages and disadvantages of existing methods for processing side-scan sonar data are
described and analyzed. The main attention is focused on the development of software and algorithms. An
example of using a variation of the “Slam” algorithm to solve the problem is given. The results obtained by
processing test data are provided. The approach described in the article has greater flexibility and freedom in
planning a scanning route using a side-scan sonar. The presented method can be used to solve a number of
scientific and administrative problems. The obtained results were used to construct a bottom map over the
existing map. Python was used for development. Test data was obtained using the MMT-300 marine robotic
complex.

Kniouesvte cnosa. Slam, zudponokamop 6oxogozo o63opa (I'bO), obpabomxa sKcnepumenmanbHbix
Oannwix; Python, o6pabomxa ObinHbIX, MOPCKOT POOOMUIUPOBAHHBIT KOMILIIEKC.

Keywords. Slam, side-scan sonar (SSS), experimental data processing; Python, data processing, marine
robotic complex.
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METO/J KOPPEKIIHH BPEMAIIPOJIETHBIX JJATYUKOB 110 BH3YA/IbHBIM /IJAHHBIM B
3AJAYE IIO3HITHOHHUPOBAHHUA KAPETKH C JABYMA CTEIIEHAIMH CBOBO/IbI

Jluwxo A /1., Hemenmves K.B.

THE METHOD FOR TIME OF-FLIGHT SENSOR CORRECTION BASED ON VISUAL DATA IN
THE CARRIAGE POSITIONING PROBLEM WITH TWO DEGREES OF FREEDOM

Liashko A.D., Dementiev K.V.

Annomayun. B cmamve paccmampugaemcsi mMemoo KOppeKyuu NOKA3AHUN  8PeMANPOIEHHbIX
0amuuKos, UCHONbL3YEeMbIX Ol MOYHO20 NOZUYUOHUPOBAHUSL KAPEMKU C O8YMsl CMENEHAMU C80000bL.
Ipeonooicen aneopumm ROIUHOMUATLHOU KOppekyuu ¢ (uivmpayuei Kaimana, oCHOBAHHbIU HA 6U3YATLHOM
peepence, Komopulil NO360AEN 3HAYUMENLHO NOGLLCUNb MOYHOCHbL NO3UYUOHUPOGanUs. Memood ocHosan Ha
CPABHEHUU MEKYWe20 NONOICEHUs. KAPemKU C 3apanee 3a0AHHbIM GU3VATIbHbIM pepepencom u nociedyoujel
KOPPEKMUPOBKe NOKA3AHUL OAMYUKO8 0I5l MUHUMU3AYUL OWUOKY nosuyuonuposanus.. Cmamovs npedcmagisem
unmepec Oisl UCCIEO08ameneil U UHICEHEPO8, 3AHUMAIOWUXCS PA3PAOOMKOU CUCTEM HO3UYUOHUPOBAHUS C
BbICOKOU MOYHOCHBIO. DKCHEPUMEHMANbHASL YACMb NPOBOOULACH 6 HAYYHO-UCCIE008AMENLCKOU 1a60pamopuu
Cesl'Y. Ilonyuennvie pesyrbmamovl nOOMEEPOUNU PAOOMOCHOCOOHOCMb ANCOPUTIMA.

Annotation. The article considers a method for time-of-flight sensor readings correction used for
precise two degree of freedom carriage positioning. A polynomial correction with Kalman filtration algorithm
based on a visual reference is proposed, which allows to significantly improve the positioning accuracy. The
method is based on the comparison of the current carriage position with a predetermined visual reference and
the subsequent sensor readings correction to minimize the positioning error. The article presents interest for
researchers and engineers dealing with the high-accuracy positioning systems development. The experimental
stage was carried out in the SevSU research laboratory. The obtained results confirmed the algorithm
operability.

Knroueswie cnoea. BpeMﬂnpOﬂemele Oamquku, 6U3YATbHOE NO3UYUOHUpOBAHUE, CUCMEMbL YNPABIEeHUA,
KoppeKyusl OWM6KM, OYEHKA NOJIOJCEeHUA.

Keywords. Time-of-flight sensors, visual positioning, control systems, error correction, position
estimation.
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PBIYAKHBIH ITHEBMATHYECKHH ITPEOBPA30OBATEJb C JBYMSA PEI'YJIHPYEMBIMH
COIlITAMH

Bacromenxo A.1l., Baraxuna H.A.

LEVER PNEUMATIC TRANSDUCER WITH TWO ADJUSTABLE NOZZLES
Vasyutenko A.P., Balakina N.A.

Annomayus. [lana obwas xapakmepucmuka, YKA3aHa 001acmb NPUMEHEHUs U ORUCAH NPUHYUN
Oeticmeusi NHeBMAMuUYecKux npeobpaszosameneii 015 KOHMPOIS 2e0OMemMpUHecKux napamempos oemdiei 6
MawuHo- npubopocmpoeruu. Ilpusedena cxema u onucanue NPUHYUNAG pabomsl NHEBMAMU4eCKoll KOHMAKMHOU
20/I06KU C USMEPUMETbHBIM PbIYA2OM U O8YMS Pe2yiupyemMbiMu CORAAMU, CHOPMYIUPOBAHA Yelb pabomvl —
nosvluleHue 4y8CmeumenrbHOCmuy U OUAnd3oHd UMepenus nHesMamuyeckux npeoodpaszosameneil. Illpuseden
861600 YPABHEHU CMAMUYECKOU XAPAKMepUucmuKl, ONUculearoujeli 3a8UCUMOCHb USMEPUTNETbHO20 0d6leHUs
8030yXa om 3a30pa MexHcoy UsMepUumebHbIM CONIOM U 3ACTIOHKOU.

Annotation. The general characteristic is given, the field of application is specified and the principle of
operation of pneumatic transducers for control of geometrical parameters of parts in machine and instrument
engineering is described. The scheme and description of the principle of operation of pneumatic contact head
with a measuring arm and two adjustable nozzles are given, the aim of the work is formulated - to increase the
sensitivity and measuring range of pneumatic transducers. The conclusion of the equation of the static
characteristic describing the dependence of the measuring air pressure on the gap between the measuring nozzle
and the flap is given.

Knrouesvle cnosa. HHeeMamuKa, npeo6pa306ameﬂb, uyecmeumesbHocmos, UsMepeHue, ouanazon
UMepeHnusl, Modeﬂuposanue.

Keywords. Pneumatics, transducer, sensitivity, measurement, measurement range, modeling.
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